


MOCKOBCKWUI ®U3NKO-TEXHUYECKU NHCTUTVYT

OJIUMITUAJA "®U3TEX" II0 MATEMATUKE

11 kjgacc
BAPUAHT 7 [IUDP

1

]

[WN]

3anoJHACTCS OTRETCTREHHBIM ceKpeTapém

[3 6anna] Pemmte cucremy ypasnenmii

7T + /4922 — 2 = 20,
Y+ /4922 — 2 = —44.

[4 6anna] Pemure nepasenctro

1
Vlogs, 74 < log,os, —.

T2

[5 6annos] Haiiiure kommuecTBo ceMu3HAYHBIX qHces1, 06/1aJaI0NMX CIeIYIOMNM CBORCTBOM: cyMMa
OCTATKOB OT J€N€HUsl YUC/Ia Ha HEKOTOPHIe TPH MOC/Ie/I0BATENbHBIC CTeNeHn YHCIA IecaTh paBHA
12531.

[5 6annos] dantr pasnoGokas Tpanemns ABC D (AD n BC — ocnopanus, AD > BC) u okpykuocTn
w ¢ nenrpom O, Kacaromasicst croponst AD. Kacatenbubie k W, IPOBEJIEHHbBIE U3 TOYKH B, nepecekaior
npsamyio AD B Toukax P u Q (touka P nexur mexkay @ w D). Ha nposomxkenun cropons C'B 3a
T04Ky B BpiGpana Touka N tak, uro /O PN — npamoit. Haiture yriawt ADC, NQC' u naomann
uerpipexyronbuuka NCD(Q), ecan n3gectro, uro / NCP = arctg %, AP =13 NC =126,

[5 6annoe] /lana cucrema ypapuenmit

sin(z — y) = —9cos (z — %) )
cos(z — 2y) — V3sin(z — 2y) = 20sin (z + 8-

HaitanTe Bce Bo3MOXKHBIE 3HAUCHHA BLIDAXKeHU: tgr + tgy, ecim U3BECTHO, YTO OHO OIpee/IeHO |
9TO STHX 3HAYEHHIl He MeHbIIe /IBYX.

. [5 6annoe] Haiiamre Bee napet wncen (a;b) rakue, aro HEPABEHCTBO
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BBITIOHEHO /LTSt BCeX T Ha nmpomexyTke [1; 3],

[6 bannos| /Tan napatenenunes ABCDA,B,CyD,, rpann ABB,A,; n B B,CC koroporo ssasiiores
npamoyronbaukaMu. Cepa S kacaercs npameix Cy Dy u C'Ch, nnockoern BBy, a Takxke MI0CKO-
ctu ABB; B Touke A. ta chepa moropho nepecekaer orpe3ok AC) B touke M. Haiinure / ABC
1 00bEM napasiesenumne a ABCDA,B,C1D,, eciun usBectno, uto AM — 3, C1'M = 2.

© M®OTH, 2022






DEJEPAJIBHOE IN'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE YYPEXKJIEHHE BbICIIEIO

MaPTHN -
|

«MOCKOBCKHi ®H3HKO-TEXHHYECKHN HHCTUTYT HIUDP
(HAIHOHAJIbHBIN UCCJIETOBATEIBCKHI
YHUBEPCHTET)» (3amonHsAETCS CeKpeTapéM)
INNMCBMEHHAS PABOTA

2 (lgax’ < loge » /'l 1, #s
ng& f5x | (25x#1 L"‘#m;

IJ
4 s Jf(‘()>0'
*IO%EX 103574 ioasﬁ( >/O] (’( 160> )
s i //

Jx) (‘J%@& O%nzsx% LIEmERLD A=)
iqasgx

45

logsx = vt

e | ,t J

J’—f ¢ L [,(-1)(”1)//&7)(5)(«1)20
-{;JT}\ STOM4 e, _:* ey E05 y

v . R

L0 [telejulo : ;‘if
—Rq,fj kit Mg 37,
L LI 5 Tl P xe[h'alt *‘M)
3 F0, | tef3;0], x e(o,‘.;g)u( E/‘T-j) y [1 [ 70,
eeé3-ufo} j telsptufo), el
‘t(fz}é-tdﬁ—f?;ﬂ‘ __i(_gii_g.)__<a el i)

. S IO O 7. ) p I - i U O
GHERY o SO M‘ f+3) t ( —5 {}

5(;”" 5 . 1 . i__ .
AR S BNl ol
- 5T

Obar: (3552 )it}

00 yepHoBHK K] YHCTOBHK Crpanuna No {

(IloctasbTe rajouky B HyHOM Moe)

(Hymeposats TonbKko uHcTOBHKH)



5) { nﬂ(x g)~-g¢os[,x 3)
co5(x - zg)x—?sn(x 2y)e 208 8.
cosfe-D) 5 oo 4 )= sntr)

{ 5in [« gg)" Ssuf\[f‘* )
L eos x—zg)- % g q(,bzg}- 057 A(ij

jcas( -24)- _,5 A fx 25)n 571 3005 - -24) (05 55" Ax- 13} n[mm(@-,i ({6+){}
- i «<)rosz(— -sin 2(x-Y) ) cos () = SL\E* f) z.sn(x(%)vn( x) |
~25 ‘r\( 5 cos(x 5)603(1: ><3 s,“[ﬁ»x) Jie w\(xéj (g 9 (x S/\éﬁ i +(a§/x5cg}[§~;r
= St ﬂ ‘*K} -1si Vu/?‘ 3)(05(,45 i ) Stf\g*x ,zsf\ij)cas( + ) {os: n(;w-ﬁ)j
%f\ H > )_5i )509(% )
S ¢ g,) s n(wé)ceﬁ( g+'j
sﬂ(X’ ({"ng 6 6)) O/
: 5’\[/"3)“@) | cos &* 6)‘*,17_,
5%: cas[g-%):p/‘ 1. gr —ufw\ nez.

K_gﬁfrm e | TE: -+/§’m ML, BYEE

X ﬁx {“nr nrf-Z 9 (- 6) JM’K@SV\H%})

e ‘;7': —-—} ”M EQZ g—sﬂ‘a){‘é‘m‘}x: "3[J—§$Tﬂx+}{_“co$/(>}'

yi M,iEZ/ 56 5K - L3 fgx:'“%a

| : s {

4= Fris e YR m e aE.

T%X“t&%—"‘ 5.y ,-"—‘—L:Ak ke Z
%“{:ﬁé %_.—v—-—wlfﬂt( ké_z 65 Y=0 >{3g @ ool

O yepHOBUK [ 94MCTOBHK Crpanuna Ne 2.

(ITocTaBbTe raj0yuKy B HYAKHOM M0Je) (HyMmepoBaTh TOIBKO YHCTOBHUKH)



DEJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YUYPEK/JIEHHME BBICILIETO
MPTUN I
«MOCKOBCKHH ®H3HKO-TEXHUYECKHUH HHCTUTYT
(HAIIHOHAJIBHBIN HCCJIEJOBATE/ILCKHI

HIUdP

YHHUBEPCHUTET)»

(3amoaHsAeTCsA ceKpeTapém)

IMIUCBMEHHASA PABOTA
{) 7X 4—3\}49)(2"5‘ =10,
y * 3\]49{‘-3‘ = - 44,

2xey 4 g?f;x*} = -4,

Bxl?,n% z{j ‘{:3*8'E4'24: 0.t ({348)“’3(1‘* 3):’*@}
f+g::@) f:q%:¥x+g,
7xey=-3, 14&2‘5&5@, k=4,
7A-Y=64] fih==b
(4;-36)
Q) [ sxe ol <‘£*ﬁ ==

(D)% peesd)+blt5)=0,  frg)(+*B¢ v 22)=0;
%x+%i~8/-
Oxler :
(X)" mz_\ 20 - x+ f 0% AO ‘H”f’ﬂ/’“%%

g(x)“’xg = "L‘ZY?" ‘3(*1 w; - MW"\
L)@ 1@)=1 31
*) = gf ) Wi«éw % ;

W ax%mﬁam wpey s hB v (0, FEEQ \

{K:QJ
Y=-36.

l

Ax-Y =64, Zx + Gy = 20
e

;& )’FU\UWLQ, L”-f%?"fsﬂ%k Unkih rfov% & q—c&g N i
X) 31+ f‘_{‘ .
Tooes axsb  rpes e ko C (4~ —+ - ¥p
?E‘/mgﬂ\ . { pa &;?}m %‘a@ Q ilr( g; s Iy
ebeyy 077 :

Cacogelebind i é(x) ¢ racieHol -

,
1) & wue, yaok loxtbopioutls  gpabrioin 1=

c Mg Recares

0 yepHOBHK  [] ynCTOBHK

(IlocTaBbTe ranouky B HyXHOM T0Ie)

Crpannma Ne &

(HymepoBathb TONBKO YHCTOBHKH)




s
o

()= -1 =7 7 5.
“X)"m 1) "‘*LIW, 1= X+%

L= 5ot &> {i'eé’] {{20]

S
= o> | Ml
%1,‘:5@"_6&} —['L:).(S / 3\, %

focomeamnn, g kAW ¢ peldowes - e @»&;
u(,(hg)&g@:-ﬁfﬂ 50'15:'“% TO AL ITa
MOQW% AMM % voin A u C.
TMgax WM WM; MOLDEIMAR %
Ab w0 Syaer wpecomert 40, 0 gpewr o sy
W K@@QMW% Kcﬂ,wgmﬂ,
e, (o, b)= (17 3).
QFQLQX:(-T,'%).
3) Eou U Tonar

[0 yepHoBUK [ 4MCTOBHK
(IMocTaBbTe ralouKy B HYAKHOM M0I€)

Crpanuna Ne 4

(HymepoBath TOJIBKO YHCTOBHKH)



DEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPEXKJIEHHE BbICIUEIO

MPTHN S

«MOCKOBCKHI ®H3UKO-TEXHHYECKHI HHCTHTYT LIUDP
(HALIIMOHAJIBHBIH HCCJIEJIOBATEIBCKHHA

YHHUBEPCHTET)» (3anoaHsAeTCs ceKpeTapém)

INUCBMEHHAS PABOTA

%) T- Rrdd  ululiadditoy  CRAL4 {0 —&7? ai%— MO

A= =l 05 Qe 0,6, 0% 94994930~ 1197 < 253
- W T S — -
=20 G 0,00, ¢ 0,059,8,§94+993¢ %75 = NogF< (253

——

123, s.acf®, 30,44, 4 2000 047 1000205 = 1253

~0N- Oip = [ = :
0= 0 W‘B‘?T@?ﬁ;&%—@j;
i A=~ A< 5 30;0,0,¢ 20004,< JOO0O! 30,a,0,

——

453) £30,0,0, < 339822997 (D
0,=57 10000 + 30500, = 2521,

20304, 2253 A% O
04=6b - 20000k + a4 0,07 12531

C{;frz:a,-‘c_ |27
200004+ B0505d,27 53

M=0 : 30,0,0,2253[7 3 ®
0421 3858,0,253 7 0,0,0,% 127

T=24:  ge>0Q1 & 1000000 Acd Qutya,a,0, ¢ 0,930,4, Z (0000 0>

a.s'z,f'.

2 1253\

QC::Q ' O’”‘%ﬂ/uéfﬁbﬁ UW’UH& 43

07 He P‘O&DA’»@ 0 == wuroned uda*u“ﬁk 210" > izs3),
4

%&L P e V C«,ué/wéi C t=4 | AQULILY,  Hac

bt o é@gr broqure 8 pimzer %%oﬁwzr%oﬁww
reC M 125 feoro LG B 2 W TR 21PN Y] W
390-221\30
Orber: 130.

t>14;

O yepHOBUK  [J 4HCTOBHK Crpanuna Ne 4

(ITocTaBeTe ranoyKy B Hy)HOM M0JE) (HymepoBaTh TOJNIBKO 9HCTOBHKH)



O yepHoBuK  [] YHCTOBHK Crpanuna Ne
(TlocTaBbTe rajo¥Ky B HY/KHOM TOJIE) (HymepoBaTh TOMLKO YHCTOBHKH)



PEJNEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPEX/JEHHE BBICHIET O

MPTHN B
e

«MOCKOBCKHIii ®M3HKO-TEXHHYECKHI HHCTHTYT LLIUDP
(HALUMOHAJIbHBI HCCJIEJJOBATEJILCKHIA
YHUBEPCHTET)» (3aroHAETCSA CEKpeTapéM)
INNCBMEHHAS PABOTA

| = C‘lf‘ _ 16 b
Lio= (& 5= 5, (5] {in

2\'< Rk < ‘a—+”§§( f) T = e B
| A

- M S Gl
= __f* f@‘, Z >’A ‘
5 l(%_):ﬁq\rf?- TNE AN
. e

< — 'l
~ 151 ég /(\S\
/—A—‘\ i‘—)\_ 85 . L2 ?}; ST as
§GIR G wT 0 £33
15 (< BG. S oA
VA
R\ Lol € & e
14 N L\ s
i e I ’ i R i = o e
ap’y v 4.5
\_ )("g\% Ba
1
\ F22S
Sy -
\\ %‘ = ()
2 200-25 &
IS TT*“T ~#* <5 el =
=i
.y
> u
)
K BX=L o ¢ b _qgﬁ-
3T ZIRETS0 N 3G0 | & =
T 70 “32 [ g
g3~ Bx- b1=O "0 7
8] [ o X1
=(6+32h =3(Q° (259) E
q ge qJE fgg 49-16-36"=G3-16 - Ic. 3= |g(q3\g\)a_ g
AN R RN HELT T
2 A
ZX-SED
I 0 S DL NG I S P ) B e o e
TR ‘?s*?ﬂ“ﬁ e

6157 < 85

Frl = i (% < 9225 i
X lé{ ) 28" 9 :g“Q
56 5 =56 =y
[l yepHoBuk [0 4mCTOBMK Crpannma Ne

(ITocTaBbTe raNovKy B HYKHOM M0JIE) (HymepoBath TOIBKO YHCTOBHKH)



B o

-

{42485 +85¢ 00

\Q
(L% Ll ,
i S Mg L g SR\
C\LZ\“ES zkm"“w*?ﬁf‘fﬁ) B
.

an% Em*‘(4XZ*1°H1532+2E><+]05 (CCl=zle ,rCE
_ -
- %\G\‘Wr(z“’ff%(ms)we (’1(-?—%@-@@ ik

2x455 =¢

A £ =

Bl weproBuk [ 4HMCTOBUK Crpanuna Ne

(TTocTaBbTe TANOYKY B HYKHOM M0JIE) (HymepoBarh TONBKO YHCTOBHKH)



) ri ?—i + LY G ]3—'2 rg);l(x)——ﬁ
ggax%g« 57y L(Q=1

53> 3¢ 3

309 & 2.(9
L3O A (5

LI IRy 3
7 / M’é\(ﬁ) (?‘-’%)H@k»g)
L - e (3-X)r @ [l 2= S

YepHOBHUK  [] 4yuCcTOBHK Crpannma No

(IMocTaBeTe ranouKy B HYRHOM MoJe) (HymepoBats ToMEKO YHCTOBHKH)




DEJIEPAJIBHOE TNOCYJAPCTBEHHOE ABTOHOMHOE
OBPA30BATEJIbHOE YYPEXKIEHHE BbICILIEIO

MPTHN i
f

«MOCKOBCKHH ®H3HKO-TEXHHUECKHHA HHCTUTYT HIADP
(HAITHOHAJIbHBIA UCCJIEJJOBATEILCKUHA

YHHBEPCHUTET)» (3amonuseTcs cekpeTapém)

ITIMCBMEHHAS PABOTA
‘%m(m% = 5in (K4,
{j@f;gﬁ/ﬁ*%—))f_ﬁ ﬂgig—@fﬁi@} s
. ,5_%9_ i (% %}* sn (5 - Ml@ [ +><)—2(z<~f )' ‘3"{ *X)COS(Z()Q%)
- 5 ﬂl(% 23 ws(s TX)— 5 "\( *X)(Cﬁs BN (x4) ) STAfK {cos[x— Cog( )
|06 f,( }f s (31-+>(> =14 \Z/)( 3)514/5 *}() -0 ,q Ca%épms[ﬁ %
‘331“{5*)@* —lsln(%(@ccg xg /g )() )\3{\2(%)((@ 3 43)

-stn(x-Y){ = —rsn(x 30(05[‘“3‘3

SV\( f_ﬁ/{) T‘lc@S(g‘&ﬁ‘Of 1. sm(é}@

' A \\ ) (%E L
1. =35 ﬂ(m—é—): @) e a,‘g 1, x:} ,n) V\éf %4‘{?;/\7“62’
| B =
Sin (XTE):O \%;O., “!1 gl A%f: *Zfﬂk REZ
‘a%:ﬂy\ W\EZ ‘

%:/%+ml<;\<€/2
f ghy |
crafm= - L*kﬂ m,mﬁl-

f'-__—_a

g, %-——6

T a5 Xk 0) ,b/fv g, /}Lﬂ’%m m?_i_ T
~Jsink %3‘ gc 05X = SiNX- ‘IZ-C SX%: and_ ’—> ‘(‘82& e O«W
,%\EQ;M— 4 cosx =C; 5 i:wli:q(tasx [Ag’(o(_. _)O .2@ } -

gl et BE eyl [ t——i
1 J'/LL w’rl . % LY i
St (¥ 6}0 | {.[f’gx*lv%%‘“?\f—?) | i( ( ) [1 \ 2
’65+8 Sl | jr(/()«_f qo\_:\_ lj
2 (2 o-{2+
Brppat-sinauiRee 55 S = (ofrdt

i}
1.8
42es0=tir frb o LITA
SERNE s )

)
(3
—\

il qepHOBHK [0 4YUCTOBHK CTpaHHua N
(TTocTaBbTe raloduKy B HYKHOM NOJIE) (Hymepos Bmm)



}O C,,K)(A é Jogacsx’%i %3 b@/
23—\%;@ CIECI {DQ/
2 InX

i
g x
logsﬁxﬂ \ 2J+ 085
ioac =f
(_Eo-if
£l T i
% i o i te 30
et o s SO TET R ( z? :
-t ) R
e Py 29175 VAR 3 (557 M
’ | 3
tou9) . DEEEG. el Iuly-Shig
(Ol 3> o0 ﬁ)
1 i_ A-ER
1. Qﬂ X3 - XC:L X%é_1/1éc el
-?";R}DSEXC 5? 115&)(<(% >: E / Xé(liS/ By

0208, X > -1, 1?,X>}>L)
6 9/1 , e(o-
=08, 4t R nzb o oagh
b, b+ 1052125 21 i }@}ﬁ per=s
}Q’% Htﬂkklﬂ:klrl | |

w v ) " _
sin(4) :‘SC‘J%(’(“%) = “9608»(%“ 1{\:*‘%)3:‘9(05(@%'%’

ol 7 i
J%;m(m%—)

609& - “'Swf\/K-i?z) Rsin [;@&
.{’k
"ol Q,u\ﬂ‘ KR (’oa(ﬂ 23 /cosg&‘f\ sm((; Kfléla
=16 5 I(KTE%
(] yepHoBUK  [J 4MCTOBHK Crtpanuna Ne

(TTocTaBbTe ranovKy B HYKHOM M0J1E) (HymepoBaTb TONBEKO YMCTOBHKH)



DEJEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIBHOE YUYPEK/JIEHHE BbICILIETO

MPTHN o
-

«MOCKOBCKHH ®H3HKO-TEXHUYECKHA HHCTHTYT HIN®DP
(HAIIMOHAJIBHBIN HCCJIEJJOBATEILCKHIA

VHUBEPCHUTET)» (3amosHsAeTcd cekpeTapém)

NUCbMEHHASI PABOTA

zxgmclgf {?X'(L;:/@ljf {?K g 64
b&@lf—g’% <44 AL L SEEE U B R fm(u] = -Gk 14
wi) o 5 y
2“‘%@:#44 D *ﬂﬁf@é
fny’=-dog, e (sayh=(lnf”_Tme ol
] *ll%% <44+344a%344 Ul ) 551 43§ ﬁ
\5085 d«aﬁzgo O }2‘“1%8 -5i3g
2t 42 410) g T

& 792& —96?@37}23@‘2)’01@ |2

}a@f( \?m"‘@x? =L0) %x* *Q@jw;ﬂ
yr Wy =44y U7y =t ]g =7y

28 il | Jf%.aw,zﬁfpo 6G=7X-Y
48+ g= o =14

= 0t3athesbias ’
() (@i e w8 =0 (Mg“& 3abssb (}l ;
(rofttegyigze g 10 GZ“””" £t bidimao
{‘WW‘FW{ “T"'T;}J’Hcpqﬁlzé))'% }({}

“ﬁ*’ B e+ +t +%)|/f 12.=Q
+2yb Z“Q _4g—at=3+
Htriz=o éj; 2l Sf 6‘ }ffg) 6‘*1) %1220 ‘
By P (H +10)- 0)§\Q\%’
f#@%&wf@ (5%t 10 (%ff {)+22- %*O !
Dl T 2 ({ =€)+ 4*@(%4 <

-0k 4Z+ 0% -a=0

(€. 4t) 2=0 0?24
t (¢~ 2T 22E) « Q‘*ﬂ:“ﬂz

M yepHOBHK L[] YHCTOBHK

(TTocTaBbTe rajloyKy B HYKHOM M0JIe)

Crpanuna Ne

(HyMepoBaTh TOJILKO YHCTOBHKH)



DEJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE

OBPA3OBATEJIBHOE YYPEXK/JEHHE BbICIIETO
MDPTUHN
=

«MOCKOBCKHI ®H3UKO-TEXHHYECKH HHCTHTYT
(HAITMOHAJIbHBIHA HCCIETOBATEILCKHI

HINDP
VHUBEPCHTET)» (3amomHsAeTCs cekpeTapém)
INMCBMEHHAS PABOTA

by k { o S {ﬁﬁﬂ %é%@
8! 994 g {0 10 10 b }7'7? -3 3 ﬁgé
0Ty ke detate iy, ksgo G R T
+ | ng / 2 e 1353) *}Sﬂ?@

i 286z J

\ &
w Sp—? .tg-s G, OLZ—\"}"'&QU‘ G‘S 55%‘1 J 3 Q ﬁ.;
1S N P O
&s 128 0y 040 ¢ 0yQ¢ 0, <2000
2 9. lan

= ——— ——
Gk 830,947, 050 s =

994 395 4 3359= \03 R4 7sh)

10,0, 0ge 2000 A, 4R 10000-0,

—

E —ts
50177 P

6_.. (20 00,00 ¢ 2000:Q, G S 29972000,
- . 17 g
: 2.397+70000, 21293 |

20000, = 9531

N aﬁ/ U =2

5 00,0, <2531/ 3
9,°6"

(o)
f

3030y 05= 531

Q_thagz |72
&1:‘[" Lok e RN
2 84ly &g 4 20c0 9, 2 7534

a2l 050495= |FF

0220 3530.a5 22551 /3.

M gepHoBuk [0 4HCTOBHK

Crpanuma Ne
(IMocTaBbTe ranovKy B HYKHOM MOTE) (HymepoBats TOJIBKO YHCTOBMKH)



0 gepHoBUK  [] 4MCTOBHK Crpanuna Ne

(TTocTaBbTe rajiouKy B HYXKHOM I0OJIE) (HymepoBaTh TOIBKO YHCTOBHKH)



